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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to obtain the 

shielding effect of a magnetic sheet even though the magnetic sheet 

is thin by a method wherein after a deposited metal layer and a 

magnetic layer are formed on a base material having a mold-release 

^ layer, the magnetic layer and the deposited metal layer are 

v., simultaneously separated from the base material to obtain a 
--4 

laminated sheet consisting of the magnetic layer and the deposited 
^ metal layer. 

SOLUTION: A bonding agent is applied on the mold-release surface 2 
of a mold-releasing PET 1 and a metal deposition treatment is 
performed on the surface of a bonding agent layer 5 on the 
mold-releasing PET 1 coated with the bonding agent. Moreover, a 
high-molecular bonding agent and a paint scattered in an organic 
solvent are applied to the surface of a deposited layer 4 treated with 
a metal deposition on the PET 1 . Then after an obtained sheet is dried, the sheet is separated from the PET 
1 in a state that the layers 3 and 4 are pasted on the sheet, whereby a magnetic sheet is obtained. 
Moreover, for increasing the shielding effect of the magnetic sheet, a magnetic sheet pasted with a 
magnetic layer only is laminated on the surface of the layer 4 treated with metal deposition one more layer 
and a deposited metal layer is made to hold between the magnetic layer and the magnetic layer. 

* NOTICES * 

JPO and INPIT are not responsible for any 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]0n a substrate which has a releasing layer, vapor-deposit metal, form a metal deposition layer, and 
a magnetic paint which distributed flat shape magnetic powder in resin and a solvent is applied on this metal 
deposition layer, A manufacturing method of a magnetic sheet obtaining a lamination layer sheet which 
exfoliates simultaneously said magnetic layer and said metal deposition layer from said substrate, and 
consists of a magnetic layer and a metal deposition layer after drying and forming a magnetic layer. 
[Claim 2] On a substrate which has a releasing layer, a magnetic paint which distributed flat shape magnetic 
powder in resin and a solvent is applied, A manufacturing method of a magnetic sheet obtaining a sheet 
which exfoliates said magnetic layer from said substrate, and consists of magnetic layers, and obtaining a 
lamination layer sheet which pasted together this sheet and the lamination layer sheet according to claim 1 
by heat press treatment, and sandwiched a metal deposition layer between magnetic layers after drying and 
forming a magnetic layer. 

[Claim 3]A manufacturing method of a magnetic sheet applying and forming said two magnetic layers with 
different flat shape magnetic powder in a manufacturing method of the magnetic sheet according to claim 2. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, high frequency electronic equipment, such as a cellular phone, PHS, 
a walkie-talkie, OA equipment, and a measuring instrument, is equipped about the manufacturing method of 
a magnetic sheet. 

Therefore, it is related with the manufacturing method of the thin magnetic sheet which prevents the 

internal interference by a radiation noise, and malfunction. 

[0002] 

[Description of the Prior Art]In order that the noise generated from electronic parts etc. may suppress the 
influence of the electric circuit on others, etc., magnetic shield materials, such as a metal plate of the high 
magnetic permeability for generally reflecting a noise, the comparison thick rubber sheet which blended the 
magnetic body called electromagnetic wave absorber which absorbs electromagnetic waves, etc. are used. 
[0003] However, when pasting the space where insides, such as small equipment, such as a cellular phone, 
are slight, with a metal plate, processing was not easy, and with an existing electromagnetic wave absorber, 
only the comparatively thick sheet could be manufactured due to the manufacturing method, but there was 
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a problem of being hard to equip since thickness has restrictions. 

[0004]Until now, as such a magnetic sheet, the flat shape powder of high magnetic permeability is 
distributed in an organic binder, and the proposal of the sheet produced by applying on a film is made. For 

example, the sheet shaped magnetic shield material using the soft magnetic powder for magnetic shielding 
which comprises magnetic alloy particles of the flat shape of a Fe-Si-Cr system at JP,9-27693,A, The 
sheet shaped magnetic shield material using the soft magnetic powder for magnetic shielding which mixed 
the soft magnetism amorphous after alloy powder of flat shape with positive magnetostriction and the soft 
magnetism crystalline alloy powder of flat shape with zero or negative magnetostriction is shown by 
JP,9-27694,A. 

[0005] However, since it was the method of applying the magnetic shield material which was paint-ized in the 
case of which to substrates, such as PET, and obtaining a sheet, when equipping in the circuit board actually, 
there was a fault of receiving restrictions of a part for the thickness of an unnecessary PET film and 
thickness. 

[0006]In the sheet which made thin the magnetic shield material and thickness of only the magnetic layer 
which comprises magnetic alloy particles of the above-mentioned flat shape, electromagnetic waves and all 
magnetism could not be absorbed, and it could not reflect, but penetrated back, and there was a fault that 
electromagnetic waves and the effect which controls magnetism fell. The above-mentioned fault is 
compensated with making shield materials, such as copper and aluminum, into mesh state, and inserting 
them between magnetic sheets. However, there was a fault that processability worsened by inserting a 
mesh etc. between magnetic sheets, or the thickness of a sheet increased. 
[0007] 

[Problem(s) to be Solved by the Invention]That is, the magnetic sheet used for a cellular phone, small 
communication equipment, etc. as mentioned above has restriction in thickness, and an about 
100-micrometer thing cannot be realized in an existing manufacturing method. If the characteristic of 
magnetic shielding deteriorated even if it satisfied the thickness of the magnetic sheet, there was a problem 
that it could not be used in a cellular phone. 

[0008]This invention solves the above-mentioned problem, and even if thickness is thin, there is in providing 

the manufacturing method of the magnetic sheet in which a shielding effect does not fall. 

[0009] 

[Means for Solving the Problem]On a substrate which has a releasing layer, this invention vapor-deposits 
metal and forms a metal deposition layer. After applying a magnetic paint which distributed flat shape 
magnetic powder in resin and a solvent, drying and forming a magnetic layer on this metal deposition layer, it 
is a manufacturing method of a magnetic sheet which obtains a lamination layer sheet which exfoliates 
simultaneously said magnetic layer and said metal deposition layer from said substrate, and consists of a 
magnetic layer and a metal deposition layer. 

[0010]This invention applies a magnetic paint which distributed flat shape magnetic powder in resin and a 
solvent on a substrate which has a releasing layer, After drying and forming a magnetic layer, it is a 
manufacturing method of a magnetic sheet which obtains a sheet which exfoliates said magnetic layer from 
said substrate, and consists of magnetic layers, and obtains a lamination layer sheet which pasted this sheet 
and said lamination layer sheet together by heat press treatment, and sandwiched a metal deposition layer 
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between magnetic layers. 

[001 1]This invention is a manufacturing method of a magnetic sheet which applies and forms said two 
magnetic layers with different flat shape magnetic powder in a manufacturing method of the 
above-mentioned magnetic sheet. 
[0012] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described. 
[001 3]In this invention, in order to solve the thickness of unnecessary PET of the above-mentioned problem, 
PET which has a mold-release characteristic is used first, and a binding material is applied to the mold 
release surface of mold-release characteristic PET so that a magnetic sheet and mold-release 
characteristic PET may exfoliate easily. Next, metal deposition processing is carried out to the binding 
material stratification plane of mold-release characteristic PET which applied the binding material. The paint 
distributed in the polymers system binding material and the organic solvent is applied to the deposition layer 
side of mold-release characteristic PET which carried out deposition treatment with a publicly known 
coating method. Subsequently, by exfoliating from mold-release characteristic PET, where a magnetic layer 
and a metal deposition layer are stuck after drying the obtained sheet, the magnetic sheet which does not 
need PET etc. is obtained and manufacture also of thickness is attained in 20-200 micrometers. 
[0014]By adding a metal deposition layer, it becomes a magnetic layer and lamination of a metal deposition 
layer, and it becomes possible for the shielding characteristic over electromagnetic waves to go up, and to 
control the electromagnetic waves to penetrate. 

[0015]In order to raise the shielding characteristic of a magnetic sheet, to a metal deposition treated 
surface. It becomes possible to raise the shielding effect characteristic from both directions by making it 
the lamination layer sheet of the thickness which is 40-400 micrometers which pasted together one more 
layer of magnetic sheets of only a magnetic layer with heat pressing and in which the metal deposition layer 
was inserted between magnetic layers. 

[001 6] As metal used for a metal deposition layer, since it changes with purposes of use as a magnetic sheet, 
it cannot specify, but in order to acquire a high shielding effect generally, it is preferred that it is the material 
which has high amplitude permeability and conductivity. For example, publicly known conductive metals, 
such as gold, silver, copper, aluminum, and nickel, can be suitably chosen according to the characteristic 
and a use. A filling factor etc. can determine conditions according to the target frequency characteristic. As 
for the thickness of a metal deposition layer, it is preferred that it is 100-1000 A. 

[0017]As flat shape magnetic powder used for a magnetic layer, since it changes with purposes of use as a 
magnetic sheet, cannot specify, but generally. In order to acquire a high shielding effect, it is preferred that 
it is the material which has high amplitude permeability, and what has a also geometrically high aspect ratio 
(value which **(ed) mean particle diameter by average thickness) is desirable. The publicly known flat shape 
metal powder used as magnetic shield materials, such as sendust alloy powder, permalloy system after alloy 
powder, and an amorphous alloy, can be suitably chosen according to the characteristic and a use. 
Powdered particle diameter, the thickness of a magnetic layer, etc. can determine conditions according to 
the target frequency characteristic. As for a powdered filling factor, it is preferred that it is not less than 
70%. 

[0018]As for average thickness, about the flat shape metal powder of the soft magnetism to be used, 0.01-1 

4 



JP 2000-348916 

micrometer or less is desirable. If it becomes thinner than 0.01 micrometer, the dispersibility to a binding 
material worsens, and even if it performs orientation treatment by an external magnetic field, particles will 
not fully be equal to one way. Also the material of the same presentation, magnetic properties, such as 
amplitude permeability, fall and magnetic shielding characteristics also fall. 

[001 9]0n the other hand, if average thickness exceeds 1 micrometer, a filling factor will fall. Since an aspect 
ratio also becomes small, the influence of a demagnetizing field becomes large and a shielding characteristic 
becomes insufficient for the reason of amplitude permeability falling. 

[0020]In the binding material applied on mold-release characteristic PET, and the binding material used for a 
magnetic layer. Although there is no restriction in particular, if it is resin which exfoliates easily from 
mold-release characteristic PET to be used while the metal deposition layer had been stuck on the 
magnetic layer, it can choose from publicly known thermosetting resin, such as a urethane system, a vinyl 
system, and acrylic, thermoplastics, etc. suitably after spreading and desiccation. As long as it is required, 
additive agents, such as a hardening agent, a dispersing agent, and a coupling agent, may be contained. 
[0021]Release agents, such as silicone, are applied to one side of PET to which the base film used for this 
invention is said as mold-release characteristic PET. The above-mentioned binding material is applied to 
the side to which the release agent of this mold-release characteristic PET is applied, metal is 
vapor-deposited, further, a magnetic paint is applied and an after-desiccation coat is exfoliated from 
mold-release characteristic PET. The base film is not limited to PET, and it is nonmagnetic [ of other 
synthetic resin films, paper, a synthetic paper, etc. ], the surface treatment is carried out with the release 
agent, and it should just have sufficient mold-release characteristic. 

[0022]As a coating method, publicly known coating methods, such as a die coater, a reverse coating 
machine, a photogravure coating machine, and a bar coating machine, can be chosen. As long as it is 
required, orientation treatment may be performed for flat shape particles to field inboard by magnetic field 
orientation before after-spreading desiccation. 

[0023]The method which makes biaxial the method separated when beginning to wind again, after rolling 
round a base film and a magnetic sheet simultaneously once as a rolling-up method, or a take-up motion, is 
separated in front of a winder, and is rolled round, respectively may be used. 

[0024]The thickness of a magnetic sheet is 20-200 micrometers, and its 50-150 micrometers are especially 
desirable. At less than 20 micrometers, the magnetic characteristics, such as magnetic shielding 
characteristics, are not obtained for thickness. In the case where 200 micrometers is exceeded, when using 
it for small communication equipment and small electronic equipment, such as a cellular phone, in order to 
use it actually, sticking a pressure sensitive adhesive sheet etc. on one side of a magnetic sheet, 
attachment becomes difficult on the problem of the space attached to a printed circuit board or a case. 
[0025] 

[ExamplejHereafter, a concrete example is raised about a magnetic sheet and this invention is explained still 
in detail. 

[0026](Example 1) In Example 1, the magnetic sheet which has the structure of a magnetic layer + metal 
deposition layer was produced. The sectional view explaining the manufacturing method of the magnetic 
sheet of Example 1 is shown in draYyingJ . 

[0027]By the reverse coating machine, the binding material [Queen tuck 3421 (made by Nippon Zeon Co., 
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Ltd.)] was applied to the field with the releasing layer 2 of mold-release characteristic PET1 [A43 (made by 
Teijin, Ltd.)] so that it might become the thickness of 5-1 0 micrometers of dry paint films. After rolling round 
to rolled form, at 50 **, it heated for two days, and hardened, and the binding material layer 5 was formed. 
[0028]After having begun to roll this again and carrying out aluminum vacuum evaporation to the binding 
material stratification plane of the above-mentioned mold-release characteristic PET, it rolled round to 
rolled form, and dried for two days at 50 **, and the metal deposition layer 4 was formed. 
[0029]Sendust powder was ground using the pin type mill, and flat shape metal powder was obtained. 
Flattening of Sendust powder was performed until weight average particle size D50 was set to 30 
micrometers. Weight average particle size Dgo was measured with the particle-size-distribution meter using 
light scattering. 

[0030]It mixed with the following binding material, the hardening agent, and the solvent, and this powder was 
paint-ized. 

Polyurethane resin NIPPORAN 2304 (made by a Japanese polyurethane company) 

200 weight-section polyisocyanate Coronate L 10 (made by Japanese polyurethane company) 
weight-section solvent MEK 800 weight section [0031] By the reverse coating machine, the 
above-mentioned paint was applied to the deposition layer side of mold-release characteristic PET which 
performed aluminum deposition treatment so that it might become the thickness of 120 micrometers of dry 
paint films. After rolling round to rolled form, at 50 **, it heated for two days, and hardened, and the 
magnetic layer 3 was formed. It was begun again to roll this, the binding material layer 5, the metal 
deposition layer 4, and the magnetic layer 3 were simultaneously exfoliated from mold-release 
characteristic PET1, and the magnetic sheet which they laminated was obtained. The filling factor of the 
metal deposition layer 4 was 100 % of the weight, and the filling factor of the magnetic powder of the 
magnetic layer 3 was 80 % of the weight. The thickness of the magnetic sheet was 125 micrometers. 
[0032](Example 2) In Example 2, the magnetic sheet which has the structure of a magnetic layer + metal 
deposition layer + magnetic layer was produced. The sectional view of the magnetic sheet of Example 2 is 
shown in drawin^^^^ As for 3, in drawing 2, a metal deposition layer and 5 are binding material layers a 
magnetic layer and 4. 

[0033]By the reverse coating machine, the binding material [PVDF (made by the Kureha chemicals 
company)] was applied to the releasing layer side of mold-release characteristic PET [A35 (made by Teijin, 
Ltd.)] so that it might become the thickness of 5-1 0 micrometers of dry paint films. After rolling round to 
rolled form, at 50 **, it heated for two days and hardened. 

[0034]After having begun to roll this again and carrying out copper vacuum evaporation on the binding 
material stratification plane of the above-mentioned mold-release characteristic PET, it rolled round to 
rolled form and dried for two days at 50 **. 

[0035]Sendust powder was ground using the pin type mill, and flat shape metal powder was obtained. 
Flattening of Sendust powder was performed until weight average particle size D50 was set to 30 
micrometers. Weight average particle size D50 was measured with the particle-size-distribution meter using 
light scattering. 

[0036]It mixed with the following binding material, the hardening agent, and the solvent, and this powder was 
paint-ized. 
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Polyurethane resin UR8700 (made by Toyobo Co., Ltd.) 200 weight-section polyisocyanate Coronate L 
(made by a Japanese polyurethane company) 10 weight-section solvent MEK 800 weight section[0037]By 
the reverse coating machine, the above-mentioned paint was applied to the deposition layer side of 
mold-release characteristic PET which performed copper deposition treatment so that it might become the 
thickness of 120 micrometers of dry paint films. After rolling round to rolled form, at 50 **, it heated for two 
days and hardened. It was begun again to roll this, the binding material layer, the metal deposition layer, and 
the magnetic layer were simultaneously exfoliated from mold-release characteristic PET, and the magnetic 
sheet which they laminated was obtained. The filling factor of the metal deposition layer was 100 % of the 
weight, and the filling factor of the magnetic powder of a magnetic layer was 80 % of the weight. 
[0038]By the reverse coating machine, only the above-mentioned paint was applied to the releasing layer 
side of another mold-release characteristic PET so that it might become the thickness of 120 micrometers 
of dry paint films. After rolling round to rolled form, at 50 **, it heated for two days and hardened. It was 
begun again to roll this, and exfoliated from mold-release characteristic PET, and the magnetic sheet of only 
a magnetic layer was obtained. 

[0039]The magnetic sheet of the lamination which sandwiched the metal deposition layer between magnetic 
layers was obtained by pasting together the magnetic sheet of only the magnetic layer obtained to the 2nd 
to the vacuum evaporation side of the magnetic sheet obtained first so that two magnetic sheets may not 
separate with heat pressing. This becomes possible to shield the electromagnetic waves from both 
directions. The thickness of the magnetic sheet was 250 micrometers. 

[0040](Example 3) In Example 3, the magnetic sheet which has the structure of a magnetic layer + metal 
deposition layer + magnetic layer where flat shape metal powder differs was produced. The sectional view of 
the magnetic sheet of Example 3 is shown in clrawji^^ As for 3 and 6, in drawing 3, a metal deposition layer 
and 5 are binding material layers a magnetic layer and 4. 

[0041 ]By the reverse coating machine, the binding material [PVDF (made by the Kureha chemicals 
company)] was applied to the releasing layer side of mold-release characteristic PET [A35 (made by Teijin, 
Ltd.)] so that it might become the thickness of 5-1 0 micrometers of dry paint films. After rolling round to 
rolled form, at 50 **, it heated for two days and hardened. 

[0042]After having begun to roll this again and carrying out copper vacuum evaporation on the binding 
material stratification plane of the above-mentioned mold-release characteristic PET, it rolled round to 
rolled form and dried for two days at 50 **. 

[0043]Sendust powder was ground using the pin type mill, and flat shape metal powder was obtained. 
Flattening of Sendust powder was performed until weight average particle size D50 was set to 30 
micrometers. Weight average particle size D50 was measured with the particle-size-distribution meter using 
light scattering. 

[0044]It mixed with the following binding material, the hardening agent, and the solvent, and this powder was 
paint-ized. 

Polyurethane resin UR8700 (made by Toyobo Co., Ltd.) 200 weight-section polyisocyanate Coronate L 
(made by a Japanese polyurethane company) 10 weight-section solvent MEK 800 weight section[0045]By 
the reverse coating machine, the above-mentioned paint was applied to the deposition layer side of 
mold-release characteristic PET which performed copper deposition treatment so that it might become the 
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thickness of 1 20 micrometers of dry paint films. After rolling round to rolled form, at 50 **, it heated for two 
days and hardened. It was begun again to roll this, the binding material layer, the deposition layer, and the 
magnetic layer were simultaneously exfoliated from mold-release characteristic PET, and the magnetic 
sheet which laminated them was obtained. The filling factor of the metal deposition layer was 100 % of the 
weight, and the filling factor of the magnetic powder of a magnetic layer was 80 % of the weight. 
[0046]Next, PC permalloy powder was ground using the pin type mill, and flat shape metal powder was 
obtained. Flattening of PC permalloy powder was performed until weight average particle size Djg was set to 
30 micrometers. Weight average particle size D50 was measured with the particle-size-distribution meter 
using light scattering. 

[0047]It mixed with the following binding material, the hardening agent, and the solvent, and this powder was 
paint-ized. 

Polyurethane resin NIPPORAN 2304 (made by a Japanese polyurethane company) 

200 weight-section polyisocyanate Coronate L (made by a Japanese polyurethane company) 10 
weight-section solvent MEK 800 weight section [0048] By the reverse coating machine, the 
above-mentioned paint was applied to the releasing layer side of 50-micrometer-thick mold-release 
characteristic PET [A43 (made by Teijin)] so that it might become the thickness of 120 micrometers of dry 
paint films. After rolling round to rolled form, at 50 **, it heated for two days and hardened. It was begun 
again to roll this, and exfoliated from mold-release characteristic PET, and the magnetic sheet of only a 
magnetic layer was obtained. 

[0049]The magnetic sheet of the lamination which sandwiched the metal deposition layer between two kinds 
of magnetic layers by different flat shape metal powder by pasting together the magnetic sheet of only the 
magnetic layer obtained to the 2nd to the deposition layer side of the magnetic sheet obtained first so that 
two magnetic sheets may not separate with heat pressing was obtained. This becomes possible to shield the 
electromagnetic waves from both directions. It becomes possible to shield simultaneously the 
electromagnetic waves of a frequency characteristic which is different with one magnetic sheet for the 
magnetic layer which consists of different flat shape metal powder. That is, it becomes possible to shield 
electromagnetic waves in a large frequency band. The thickness of the magnetic sheet was 250 
micrometers. 

[0050]In the printed circuit board in which the electronic parts of the communications department inside 
small communication equipment, such as a cellular phone, the receive section, the local dispatch part, and 
the antenna shared part are mounted. Improvement in receiving sensitivity was found by arranging an earth 
pattern to a circuit block respectively, using a metallic conductor board, and making the arrangement which 
approached the magnetic sheet which is in the state which carried out electromagnetic shielding also 
including surrounding space, and was produced with the manufacturing method of this invention especially 
on the transmission section and the receive section. 
[0051] 

[Effect of the Invention]As mentioned above, according to this invention, even if thickness was thin, the 
manufacturing method of the magnetic sheet in which a shielding effect does not fall was able to be provided. 
[Brief Description of the Drawings] 

15.^.?.wj.D.&.l.].The sectional view which explains to one side of Example 1 of this invention the manufacturing 
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method of the magnetic sheet which has a magnetic layer. 

\J}X3y^^}gi}The sectional view of the magnetic sheet which has a magnetic layer to both sides of Example 2 
of this invention. 

jX^iaw^^ sectional view of the magnetic sheet which has a magnetic layer which is different to both 
sides of Example 3 of this invention. 
[Description of Notations] 

1 Mold-release characteristic PET 

2 Releasing layer 

3 Magnetic layer 

4 Metal deposition layer 

5 Binding material layer 

6 Magnetic layer 



[Translation done.] 
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